Sequence analysis and gene content of potato mop-top virus RNA 3: further evidence of heterogeneity in the genome organization of furoviruses.
The complete sequence of the 2315 nucleotides in RNA 3 of potato mop-top furovirus (PMTV) isolate T was obtained by analysis of cDNA clones and by direct RNA sequencing. The sequence contains an open reading frame for the coat protein (20K) terminated by an amber codon, followed by an in-phase coding region for an additional 47K. PMTV therefore resembles soil-borne wheat mosaic (SBWMV) and beet necrotic yellow vein (BNYVV) viruses (two other fungus-transmitted viruses with rod-shaped particles) in having a coat protein-readthrough product. Comparison of the 3' untranslated regions of PMTV RNA 2 and RNA 3 reveals a long conserved block of 150 nucleotides, which contains two repeated sequences and has the potential to form consecutive pseudoknot structures. PMTV RNA 3 ends a few nucleotides downstream of this conserved block, but RNA extends for a further 140 nucleotides, which can potentially form a 3'-terminal tRNA-like structure similar to those in the RNA species of SBWMV, tymoviruses, and some tobamoviruses. PMTV coat protein has amino acid sequence identities of 30 and 28% with SBWMV and BNYVV coat proteins, respectively, and apparent structural similarities with tobacco mosaic virus coat protein. The coat protein readthrough domains of PMTV, SBWMV, and BNYVV have shared residues throughout their length but no extended sequences are conserved. The presence in RNA 3 of coding sequences for only the coat protein and readthrough domain distinguishes PMTV from SBWMV and BNYVV, both of which have them in RNA 2 along with one or more other genes. Comparison of the genomes of PMTV, BNYVV, and SBWMV shows that furoviruses exhibit considerable heterogeneity in genome organization.